Induction of lipid peroxidation in human fibroblasts by the antioxidant propyl gallate in combination with copper(II).
The antioxidant propyl gallate (PG) induced lipid peroxidation in combination with non-toxic Cu(II) concentrations in human fibroblasts. This was measured by the thiobarbituric acid assay (TBA assay) and by detection of accumulating fluorescent products after a 1-h treatment of cells with CuCl2/PG at concentrations higher than 0.125 mM. PG alone led to a significant reduction of thiobarbituric acid-reactive substances (TBARS) demonstrating its antioxidative properties. Time course studies of lipid peroxidation by PG/Cu(II) showed that formation of TBARS was preceded by a lag phase of 60 min. Thereafter, the TBARS value increased rapidly for 1 h and then reached a constant maximum or slightly decreased. The induction of lipid peroxidation by PG/Cu(II) is probably due to the formation of reactive species like reactive oxygen species (ROS), Cu(I) and semiquinone radicals which are able to participate in initiation and propagation of lipid peroxidation. Combination effects of PG/Cu(II) were demonstrated also on inhibition of membrane-bound succinate dehydrogenase. Cytosolic esterases were affected only slightly. The greater susceptibility of membrane-bound enzymes is in accordance with the lipid peroxidation-inducing effects of PG/Cu(II).